PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 

H01L 21/027, 21/314, 21/768, 23/532, 
C23C 16/32, C01B 31736 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/19498 

6 April 2000 (06.0400) 



(21) International Application Number: PCI7US99/22424 

(22) International Filing Date: 27 September 1999 (27.09.99) 



(30) Priority Data: 

09/165,248 
09/219,945 
09/270,039 



I October 1998 (01,10.98) US 
23 December 1998 (23.12.98) US 
16 March 1999 (16.03.99) US 



(71) Appu'cant: APPLIED MATERIALS, INC. [US/US}; 3050 

Bowers Avenue, Santa Clara, CA 95054 (US). 

(72) Inventor: HUANG, Judy; 1 6788 Leroy Avenue, Los Gatos, 

CA 95032 (US). 

(74) Agent: TACKETT, Keith, M.; Thomason, Moser & Patterson, 
Suite 1500, 3040 Post Oak Boulevard, Houston, TX 77056 
(US). 



(81) Designated States: JP, KR, European patent (AT, BE, CH, CY,' 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) "Hue: IN SITU DEPOSITION OF LOW.K SI CARBIDE BARRIER LAYER, ETCH STOP, AND ANTI-REFLECTIVE COATING 
FOR DAMASCENE APPLICATIONS 



20b 20 



22 — 



t 



—20a 



*7S 
-72 

— 70 

—68 
—66 



— 64 



(57) Abstract 

Hie present Invention 
provides a SiC material, 
formed according to certain JQ — _ 

process regimes, usefulias 
a barrier layer, etch stop, 
and/or an ARC, in multiple 
levels, including the pre-metal 
dielectric (PMD) level, in 
IC applications and provides 
a dielectric layer deposited 
in situ with the SiC material 
for the barrier layers, and 
etch stops, and ARCs. 
The dielectric layer can 
be deposited with different 
precursors as the SiC material, 
but preferably with the same 
or similar precursors as the 
SiC material. The present 

invention is particularly useful for ICs using high diffusion copper as a conductive material. The invention may also utilize a plasma 
containing a reducing agent, such as ammonia, to reduce any oxides that may occur, particularly on metal surfaces such as copper filled 
features. The invention also provides processing regimes that include using an organosflane as a silicon and carbon source, perhaps 
independently of any other carbon source or hydrogen source, and preferably in the absence of a substantial amount of oxygen to produce 
a SiC with a dielectric constant of less than 7.0. This particular SiC material is useful in complex structures, such as a damascene structure 
and is conducive to in situ deposition, especially when used in multiple capacities for the different layers, such as the barrier layer, the 
etch stop, and the ARC and can include in situ deposition of the associated dielectric layer(s). 
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t5iT?ib5ARC^fflU^-e, #S iCTOfi:Mi)cOxs/f^l>5/7 
/ARC«U^5 0 Ell 5^Ufcfc5-o©*ife^|-CH:, I1M©T 
\zhZ>;*y TMltARCk UllUl^, 
[0 0 4 2] 

1^2] 



ya^X(0m^ * U Tjf/x y 3-7, h y 7*/AR C 
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RF ffi*(7»h) 


100-1000 
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400-600 


ffiT^it^yh/cm 2 ) 
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0.88-1.33 
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13.56 




100-450 


200-400 


300-400 
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T^fyA K^fyT^X-f y3-/Kl/-ry K(Applied Materials, Inc. of Sa 
nta Clara, California) 3&»P>A#Tr# 5D x Z ^ ^ £-£fc„ 
^f/^>7^^^P, 8)3 0-5 0 0«»S[*-fe^^- 
s c cm)©Itt' v <fc >9£r£L< li^)50~2 0 0 sc cmO|it'ftW< 
rtKSIEASHfc. !>AXIj:7/i'^yfOf^^lj:, »1 0 0-2 0 00 sc 
cm©MT*, i!)^L<lifi20 0~1 00 0 s c c m©MT\ ft^ 
rt(C»{DA$iirfc 0 ^-t V^JBi**] 3~ 1 0 T o r r <Df£ttL, £ "9 » £ L < l±*J 6 
-1 OTo r r ©|HJ»£, ««?Ufc, © 1 3. 5 6 MH z ©R F t 
„ ry-Kt^V-K^ 0.. 6 7-1. 5 5 Vy F/cm2t1<l 

3 0 0^7 0 0 7yhOt*mLt, J:9»*U< tt«**«*S«lO. 88 
-1. 3 3!7yh/cm2t^4 00~6 0 0 y^©i^»Lt s 
^#*£$ALfc^y^ft(:::7 9 7*V£^/&£i£fc: 0 RFiSIl 
(-^A$tb/tSfStt»«-©^?^^ii-r5 7t*, -jKftKUSl 3. 5 6MHz© 
XVft^mm&ORFntjk 3 6 0 kHz©J:9teV>J««*©RF*a«:«iRH- 
5, ^jl^^RFmMTfeoT'b.tV^ S i C©±tfg©P F Hfi. gt£©iE®ffiJt 

2 0-0°C~4 0 0°C©P^ J: 9 $f ^ L < f£$J 3 0 0 °C~ 4 0 0°C©^(C, 
^Lfc 0 "->ty-^y K" ^©tf^ffc^w^ h;6>ib©#*#ifcte, ^ 
17-^5/ F^bllK*©IWM3 0 0-6 0 0 xJls<Dmz.nJELX, X 
«9£r3;L< tt^3 0 0-5 0 0 ^KDfir^fLT, Hi£L7t 0 ^Sf}i v ftfl©^ 

[0 0 4 4] 

%2lL7jkLtis<7 /-?ZfemLtzm&, H6 ^L/c:&£©S i C^^Jt 

0 5fl *^Ci^S i Ci:|f5 7-yxf»i (FT I R) f- 
't-F^t, 5l*©$lfcJ^ft5^*©t°-^ifIii^#WT*;fc>9 , Z<D7? 



(25) »i2 0 0 2-5 2 6 9 1 6 

It^L^v^^-^^lffitS^ CH2/CH3, SiH, S i CH3, 
S i - (CH2) n&tfS i C ft W btlZo 
[0 0 4 5] 

HI 6 14, ^7^**y£^T*&$i*T#£ftfc$&OS i CWi:Ht 
5Jt^(D^m$r^-to ^^"b^Sil 1 ?, Si- (CH2) nKMJS-f5 fc°-^ 
S i CH3kl#/£t-5 t°-^T$;ifg&T^5^TJlftV\, t^JfegiE^P 

[0 0 4 6] 

0 7-1 *»Wt^5S i C ARC©i*©tl4^f 0 0 7f4, £( 

*©«ft-C*5 6 3 3 nm(D*t-||tfc||Mt SIM t JB*T^S:#«lt- 

"i& K " (ommmmfrz®z>it$>\az, ym±<omifi&wzz 

#*LV\ 09*.tf, -tfSWKttS i Nfi % nft#$2. 0T^m*1if^7. 3t 
fc<9, <£/e<Dffli£l;iJ4ji£ftl,\ *«f«iS*©ARCW:iftS{kS*0-a-C*)5 
DARCTMfc'^ $Mtt**J8. 5-9. 0 T'fe 9 , 2 4 8 n mf|* t 
fc^tf)n fitted 2. 2-?*>5. *ISMfcfi5Sff*tV^S i C©»**tt*?J4. 2 

[0 0 4 7] 

SiCflltt, Ogawa £*lfc#II#flFa?5, 591, 566^-^ffitt$ jxT 

fc, i&/c<D*^T*M£«<D[4M£L<ftv^7. 8©SS®$£f#oTi^3. 
[0 0 4 8] 



(26) #$2 0 0 2-5 2 6 9 1 

T, s i c# 3ttJ: 0 J:v^3fe¥1*tt«r*WUfc. BP*>, El7<7)&g6 3 3 amC 

R*-enfltr±#iji. 9, mnmizm*. 2xh^tc 0 -<dxo^, 

Tl> i^f^hy^ RtMRCfcLT&ffl^rtB-efca. fin * ©14, 
AK©SiC ARCfeS^ttS iN ARCirttfKgot, 

[0 0 4 9] 

B8H\ tfi2 4 8 nm£ffl^T»3teLfc»£©, S i C&«g{fc3£*<D, 
Biff*n t«i|5l*kOStJSSr«-*-^9 7-C4)S. «^l:#5S i C» x 

fttttt, H8<22 4 8 _nm©B*«ifi^*5V^-C, nfit#2. 2T?fcDi>Oktt^ 
0. 4T*fe5o 2 4 8 nm©i)felf (Ifc(t5n Wk^yf-y^^©rBl©i# 

[0 0 5 0] 

k/0. 6 5 + 1. 5 7 = n 

H8 .dfcV^T, S i COnltt k«©»iS*r*'t*©4glBtt, fi35 
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[0 0 5 1 ] 

fcfcffiU %m^?>, W/PHi', *>SV>ttitbb©lft*'fr*>-&©PEC 
^©±i£Lfciiu&ft£&fflU -@£<b~» (N2 0) C*#f©liOffST 

L<teN2 0£ffl^T, *itfcil©g^f ©If f 1 A>f) 5 0 % 

, #^<ttt&5j&»e>3 0%fcfc*J: SfcKffcLfc. jE^S«»RFm«SrfflV^ 
t, PECVDWrA©Hy-^^Ki;ttl3. 5 6MHZ©ilRFlA^ 
tt&U ^fAO^Il:ttft3 6 0 kHz(DfiRFS*S:MLfc o 
RFtTj^^ »10%~3 0%©fa-f>ft'f^/l'©iai:, ^20yj/h~5 
0 0VybX\ 13. 5 6MHzORFlMjHftLfe. 2 0 0mm©^S: 

TCo ffiJlj&m^fi, f^-f^t^^«l 0%~3 0%©/N o /W^fbRFm^ 
(C*fLT^)0!7 y h~5 0 17 y h "Cf^lb L T 1/ ^ 5 0 feRFmtJ&ft lOVyb* 
2 0 07ybX\ 13. 5 6 MH z © R F mti L/c, yRTf/X 

n^V*S % S5sc cm~5 0 0 s c cmOSit, K^^^Jfil 5 
sec m~ 2 0 0 0 s c c mOflfcfi-TJV P E C VDft W^JcStASih/fc. ti&tt 
7J±tH^2 0°C~4 0 < C©fift«B8T?fT^fc. ^V^/Ett^l OTo r r 

mm<Di&i£x*h'otz 0 mmLtzmm*±i£.&j£xmi o o°c-4 5 o°c<^g-e 
fcmmm&^ro 9/1 6 2, 9.1 s-frwftwsft-cv^. 

[0 0 5 2] 

H^te, ±T?3lffl Lfc"The Positive/Negative Resist Optical Lithography 
Model"^ $^HUO=i^t 0 ^-^i/5; a. >a ^7°n Jfy&Z&mL, Iff® 



(28) <&m 2002-526916 

ffi©4MS*#2%©Kat*«:^U ft*©4f »»*s 1 6 %£>£tt^£^ Ltfc 9 

1©J?$ X gp^, H4^j3»t5»l*ftJl7 0©Bt««:*tTV^5. y$4(t> H14 
©ARC 7 2l£*fj£-f 5, ARCt LTi£JB£tl5S i CWf^tlt^S. 

hl^* Mfffi(i*J»tS£«^bO^*Slt«:ft/ht--f-5ri:tffeS„ Rat* 

©titij o & 7 %%m<DR#mz. 7* hv yyyyj <Dwm&*i% 

II-rs©^$f*LV^5%5|g}i©B^i:lRlC{ci, iS!3IJJ:WF*-Tf# S*S*«r^-*.S ' 
„ 1 0%©Slt^^M^^5«^ltfe2)^, S«t^a!>**®^©ftiS© 

t LTSBKMI- -5Ji©i?$d s ^?>HTfe«5 , xW±-CS^$tb5i:, 5 % <h ^ 

6ff*LV>ARCOfl[$^ai-C#<5. i9tfc^T©|7 6^Jti 

TV^ct 5l: t M#A<Off$^|lb6 5 0 0A~8 6 7 5 0AO»^ll, 5 %* 
^<^SIt^^£^{-ji-g-i-6fc*(cf4 % ij$2 0 oAWARCMS-CfcSC^ 

l^Ui^^OH. Hfc, W;ttfxyfy^l:t)U<H^ARC±i: 
*69($tufc#^tc:, 2 0 0 A©f$-Cit ^I;»t5^y7ltl^t^t 

5 0 0A^^x.5<!:^y7^^Lfc^m^lOJf $©|5Hrt-C % 5%*?icD£tt 
lO 0 5 3] 
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■fy^h^yt^^i-^ i o o kx\t%* i . 5%-efc5i§-£-Kte s arcos 
<b^-e#5 0 rcDj;9(^ *^senf^sicit ^yri<b, ^y 

f^Fy/h A R C i ?rlit 5 r i I W#(^t 5111^ 
[0 0 5 4] 

x 7 8 km^vtzmmtmomz^mzibtz^x, &>h<DRm<D-^m%hti 

mziatm^mzmmmzmmz^z^ b&xzz> 0 s ictt^L<ii»5o 
oahs i o o o Asx±<Dm, *t»*u< wt«6 o oA^*ta$-h,st, km 

ARci©n, ks.^ t <D®iizmM-rz> t^o-f&&i%m#k\zttm*ftLx 
^ssekkss iczmm-tzk, arch*, TteGm-ta 
^mft:®©j?$^fi«^^, ^6 o oAizmfeZfttzmmmmxx^xhz? 

■So 

[0 0 5 5] 

mmmmmx%mt$titc'&x\ hz>ya±yisyfs-?^yxx*\t, mm 

*W«i-5. ii^> a6Stt{b¥W/««WflF*(CMP)^n-fe^T»W*$jT;, ^© 
[0 0 5 6] 

SiC ARCfiteiciff*«Fo-CV^5©T?, ARCIiS^ilMt^ri^ 



(30) ^12 0 0 2- 5 2 6 9 1 

-o CMP/nt7}t ^at^SiC A R C ^MM Lfc t # £9F#£&0iI 
^trMU *LTCMP:7*n-fe;MiiT*>3J&*L5o 
[0 0 5 7] 

01014, *3§Wcl£5SiC ARC 7 2fc*oT*«£;h/fc/<*-Wb$ 
o #38§l!fcflS<5 S i C ARC 7 2 0tffl!U U , 7* h hM 7 A<D7* 

hv y?77 4\z.zz > rt9--stt.\t > uls i (Dm'hLtzmmm^matmm: 

[0 0 5 8] 
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^-OSiC ARCtt*^!) 7 t Utf^fflt5-Cfc5 9, 
[0 0 5 9] 

01114, 3 0#m*MMcK:lBLfcS i Ctmo^tUfcfcM-f-SFT I R© 

i^LT^ 0 zk^l^/Wt, ^|lH-0H®k-^tfc^t$l 6 4 0©fi 
[0 0 6 0] 

mi 2\zm4oRW<D-MMmxh v ) , gijfl®ARc«rfliv v rv**v\, 

ft, l*&«l©MfcKttfe;ftfc#38W{;:fc5S i C, BP*), ili*l6 6i7 

^ffi V Nt^9j*^^^^T, m4xmMvtzmmzttiZLXh^ 0 tit, m^m 

fc; 3l5c»J«r^tf^7X^S:ffiffl-t-5^tfe#5. ^Oil^Jttt^ S i Cx 
mfcme> 6t7 0Cl*>-5S i Cx. 7 f^ h yfQ 8©J¥£f-iSfbLTM£ixT 
IftWLfcJ: 5fc****l*T?*>5 5. 716 4©ff£Htfa5 OOAt'fcS, 

[0 0 6 1 ] 

@13ll ( (Hi 2 1:* L y 7t? 4 ±gfltc{iK-r 
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17 0(Dm$ t^y^x b y7§ 8©J?£<D*t/S£7FLTl^5o ytiH^m^l 
7 0©/?$T\ xmtS i Y y7*6 8©J¥£"?fc5o H9l£o^T<7) 

SJRj&swfl&TfcS. -Wilt, *&i 5 0 A:/?;*/-^ -*-*5 0 A^xyf^ 

o 

[0 0 6 2] 

Hff^&J7 2 0 AOS i C^-y^T, V y?\t, iff^fte 5 0 OAXtt 
»7 3 0 0Ao*±ltfc5RtftIi:*tftfflT?#5-Cfc55. 01 3^^L 

few $ x Molfit 5 fttttt , xmm © -ef^ffl s *lt ^ s aft © is «* -c 
^-7^^ h yf<DmM^mi 2 o AdLTtiai 3t*Lfc^«BBrt^ 

#4;ii4\ SISMwj^^Srfil^lF^Srtorfte 6 0 OAS. 

tw&7 4 o o At-tfiti. sit w^.s ^yfxhyfmmz&tei 

0 0 3 5 0 A©riT*15?tf # 5 5„ ZtibOWtt* ARC kLXit 

[0 0 6 3] 

0 14 14, HI 1 2l^Lfc|li&#J<7)SiJ©Ktf^;y^fc9 , by 7* 

(Dmrnt^y^x h yy<DT^tbz,TWztiLW-fz>mmfcm<Dm& t<DMi&z^ 

*ifcSW*i:#)S:i, ^y^x b y?6 8©ff$^JMbUT«»$ii*. ±ifPt- 
f£fi-t-<5$Sfcji7 ott, 7 0 o o Ai^5 «t SftfcaJM^fcfiMSLTfcJ:^ 
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«b4 6 0 0 AXtt*iJ5 4 0 0 Afc-C#5"C*>5 5. tt*b£t>, Rtft:l6 6 0l 
[0 0 6 4] 

11 5il aiy^^. h y 7*^48 < , '<!) Tl 6 4^ ARC <b LT^ffi$tiT^ 
5, H4&OT 1 2©ft*©-**09"e*>6. 01 2i 1 5 

$tlt^57t h hi 7 4<DT£fl©ARC 7 2^^^^ 

m^t^om^zm^x, m4 1 1 2xmwLtcmmz%fovx^z> 0 n. 
n§<t 5 ^mft«6 6<Dj?$(i^#< ^1000 oAa»e>*& 

1 2 0 0 0A«H$^J,otUK ^«ft/l6 6©J¥£te, ^fflbfcKit^tw 
*tt&$*T, S i C^y 716 4©ff$(ijgtbfCWK$^T^5. ~7*\>W 

6 6 0TK*>5S i C^!)716 4 ©KWat5KiR#tt»J:ft#-t5t?*>5 5 B C 
[0 0 6 5] 

H16I4, iai5 (onmm^mi- ^RMmo^ y?x% mn,&m 6 6 <dji$ t 
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5 i C'<V 716 4©J?£©#/Slr^LT^5 0 B 1 6 fc*JV^ yWiJ4:^*ft 
C<b L-C^ffl^ti^m-g-l-, S i C/<y7l©#*LV*ff3ttl&7 0 0 A~#J8 
td3V^r^MSHS5%*i[ORW*S:t>fcfeU, A»< UT, S i CteARCtc 

[0 0 6 6] 

Him, 7t h Ui** M 7 4 ©TOS i C^ARC t LT<£fflLfc, ID 1 

yf^b-y76 8&ftffl*?\ ^oilS^ftftl 6 6 ttE 4 fc:^ Lfc»Ji@©fl8S 
ft»J:!5J¥<, ^tJxTOl 0 0 0 0A~^1 2 0 0 0AT"fe5o S i C/^7l 

6 4tt^5 0 0At'fc5^ > w©ff$ttaEx.5**s-CtSi©t>tb5. 018 1; 
vbfcfcfc, Sic ARC 7 2 ©J? S&asofcaft-ffitf, 7tH^y^i 

7 4©KM^lg«J^#£4-;iTf^ Si«ftg6 6®f^^x.5r t^tt 
5 0 

[0 0 6 7] 

81814, mi 7<D%nmizW1-ZRtom<0^y7-elb'!>* ^SIKSWcML 
t, ARCCf^ £ ARC©TC£>5^€I$JI©JP£ t ©MfSSr^LTl^S,, H 
18Kl:fcl^t\ ARC7 2(7)f J^x#|c, RSftl6 6©j?^yHl:4:ot 

(3 m ^ l ft. mm $s 6 6 <d <d m £ k *j ^ r i s w * « *& 5 %*st t 4 § «r n 

#*>5Z. <b Sr'^LTV^So SiC ARC©#3= Ll^$J4ft| 6 0 0 AT*fc5<, 

{4M#ICARCJI£**J6 0 0 A\zm&£l£oZ^&&&bZ>o 
[0 0 6 8] 
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ooAoioi, m(o±izmmvtz8 ooa©s i coi, &tj*s i c©±^±i 

^tf>!£i§!?&tt8 0 0Aog$#ji)5ARCIiAoT, -^^fc^$^^ 1 5 

7 o Aw%^^*3Jt5ffl:4 8 1^1X10 1 em^F/c c »cj*^ltv^5. #3© 

IfcffcWOUHU &VM?#3£^/<y T|HBt*5ttS«[5 0*S*JJ:* 3X10211 
f/cct^iS^t, W 2 3 0 A©^l«|«i;iJPt5 t wCi^fu, ^(D 
U^Wt#ffi^P>*&2 0 0 A~2 5 0A<O|SigT?*5«fc-t4*ff, BP*>*3j:-tl/l - 
0 0 0 0Hi'>UV^„ i©«0^/WOj<^H, #$&WKfc£S i c^tt© 

[0 0 6 9] 

ttl->^f^l:fttt5 0 ^©^Sv-^xAfiMi^ i/yy%klt&V>)k*ft& 

fcRF$?i*u-^m«. feiv^fAftii^ /7X^y7^?, 

7 XV -effi JS**©R**t»t S7°Pir7x*77 7°£iIiR-f- 5 = ^ t° a - * tt* 
[0 0 7 0] 

^I'V^fAftlC-ilitljotft, '>7^ft^ft0^y7|, fccfct>* 
£ig;|l^<5 7 0 Pir777:y7° ( t > ^JRAS-frtt©*"* y l/^—is a 
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[0 0 7 1 ] 

r int. -e ^ t * tz.mm ufc f* , t ©ttffl k £ o r $ *u 

#BW*lfij£«::i:i£:*BL*v\ Mf-> rft &©*»«(;: *5 

*.r*, R^wtujfcv^, **©7>f-*— JiSriittM, /<y7i, xo/f^Fy 

[0 0 7 2] 

wft£-C©!Ea£«#3&W©#£ LV^HIfcflflfcfilStO'CfcOs «0^©S'J©S: 

ftf\ LT, ^©&ftTlttl£fflte^T©!f*©iSia;^&££ft5o JEfc, #W 
mm, «Ftd»*OttB8C*5V^T, "£>S(a)" £fcS4 "*©(the)" 
3 "SrStf (comprising)" RVtOf^tt, Slffl Lfc-fc*^f4*«:©«BXH: 
Mt'>ft< i tyiJ#Lfe-fe5V^4SSc©«BXtty^ h£*a^, ^?T-te 
ftv^©»r!9asftttftff, MM*H@©»Lfc-fc5^temSSt©>lg;my * 

#ft©0B^f±ttSWJIBJ*^i*ft-C*5!>, i: < fcaBHtfftv^f 9 > M^Sftfc 
^v*K:|fij££ft*vv 

[mi] 

S^rt©ARC±(C|S:tt^ftfc7^ h 1/-^ h^©^ElT*fe5o 
[112] 

m i ©7^- h-uv?^ h&H3teLTv^ft©&a;0T?fc6. 

[03] 

7©lp«#fc$ftfcE«©«^Ht?*>5. 
[124] 
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[05] 

*mm^%z>s i c©7-u^«#^ (ft i r) ^^-yxh<o, 
[06] 

&%z(DS i C©FT I R^- htffc«5 , #»3l3-fcff5S i C tf4ft*5»^ 
[07] 
[08] 

[09] 

0 4©Hlfiffi||i:B8-t5RJt*©4>ftil*©^5 3- l/-'>ay^7 7tfe5, 
[010] 

[011] 

fflCiSS i C©»7kW*©FT I Rf-ir-ht?fc«3, *Plti5S i 

[0 1 2] 

7**ARCiltffifflLtl/>5. 
[013] 

[014] 
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* nnfcm <on- £ * ©*t*s £ ^ t r ^ 5 „ 

[115] 

12] 4 i: 01 2Kftfr53liS$lT-fc'9, ^y^* h'7^«<^i)7l^ARC 
[116] 

Ull 5<D%MmzM1- 5>Kftt&<D-?>y7-?h } 9 , '<yTS&ARCi: UT<£ffl 
LT, /<y 7S©_LgBKH£ft-f 5^«<fcJf ©J?£ t/<y 71©J¥£ i:©*fJ&&^ 

[HI 1 7] 

Hl'5©3IISffiI(iS{atfcSiJOllite«!T?fc!3, 7* hu-^x hJf(75T(-S iC 
[El 1 8] 

Ell 7 ©UttfllfcH-t 5 KW*©^ y ^T-feO, ARC©H$ ARC©Tgft 

tetelI1-SSMt#:S©ff£ i(OM^*ttv^o 

[019] 

[#*©R0n 

1 O^SHhIK, 11"««, 12-K, 13-/^71, 14-Rlft: 
15 --ARC, 19-7tb^M, 2 2 0a-^ 

20b-7^^/h^>f, 2 1-^7^ 2 2-7-ft- 
2 3 2 5-«» 2 7-«tt, 4 6-i©IfWltO^I 

td*3»t5fil» 4 8-ARCJf KlffiffcLifcftroJI^S&g©^ 6 0-SS, 6 2- 
Silt, 6 4 "/<yrl> 6 6-fSI*l, 6 8-i^f^fy/, 7 0-» 
7 2-ARC, 7 4-7tM/^M, 7 5-/<9 7i, 7 6-R1 
$l©J¥£i£lffl, 8 0-7^^ 8 2-7^y, 8 4-11, 8 6-J&®, 8 8 
-ft, 9 0 — 7* h h©*Mo 
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